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DETAILED ACTION 

1 . An Applicant's Amendment filed on 4/5/06 has been entered. Claims 1 , 3, 
6, and 8 have been amended; and claims 15-27 have been added. Overall, 
claims 1-27 are pending in the application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

3. The text of those sections of Title 35, U.S. Code not included in this action 
can be found in a prior Office action. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 
148 USPQ 459 (1966), that are applied for establishing a background for 
determining obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at 
issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

5. Claims 1, 5, 6, 10-11, 14,15, 19, and 20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Wakamoto (U.S. 6,079,203,) in view of 
Hasegawa et al. (U.S. 5,548,514) and Creps et al (U.S. 4,656,829). Wakamoto 
discloses an exhaust gas cleaning system for an internal combustion engine, the 
system comprising: an exhaust gas after-treatment device disposed in an 
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exhaust passage of the engine (Wakamoto; Fig. 4, No. 3 and 21; Col. 8, Lines 
30-42); an outlet gas temperature sensing means for sensing outlet gas 
temperature of exhaust gas downstream of the exhaust gas after-treatment 
device (Wakamoto; Fig. 4, No. 23; Col. 8, Lines 30-42); temperature estimating 
means for calculating estimated temperature of the exhaust gas after-treatment 
device from and output of the outlet gas temperature sensing means (Wakamoto; 
Fig. 5, Steps 41-43; Col. 8, Lines 51-65); and a state detecting means for 
determining whether the exhaust gas after-treatment device is in a 
predetermined state, based on the estimated temperature calculated by the 
temperature estimating means (Wakamoto; Fig. 4, No. 24; Fig. 5). Wakamoto 
fails to specifically discuss the use of an inverse transfer function to estimate the 
temperature of the exhaust gas after-treatment device. Hasegawa discloses an 
air/fuel ratio estimation system for an internal combustion engine that uses an 
inverse transfer function to estimate an engine operating parameter (Hasegawa; 
Col. 5, Lines 40-50). It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to utilize the engine parameter 
estimation means as taught by Hasegawa in the system of Wakamoto for the 
advantage of being able to change the computation parameters in response to 
frequent changes in the operating condition (Hasegawa; Col. 1, Lines 34-40). 
6. The now modified Wakamoto fails to specifically disclose calculating a 
central temperature of the exhaust treatment device. Seki et al. (U.S. 5,325,664) 
discloses a system for determining deterioration of a catalyst in an internal 
combustion engine application that detects the central catalyst temperature 
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(Seki; Col. 6, Line 64 - Col. 7, Line 2). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to determine the 
central catalyst temperature as taught by Seki in the system of Wakamoto for the 
advantage of an accurate value indicative of the true catalyst temperature (Seki; 
Col. 6, Line 64 - Col. 7, Line 2). 

7. With regards to claim 5, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 1, as described above, and further comprising 
controlling means for controlling the exhaust gas after-treatment device within the 
predetermined state, based on a result of the determination performed by the 
state detecting means (Wakamoto; Fig. 5, Steps 41-49; Abstract). 

8. With regards to claim 6, the modified Wakamoto discloses an exhaust gas 
cleaning system for an internal combustion engine, the system comprising: an 
exhaust gas after-treatment device disposed in an exhaust passage of the 
engine (Wakamoto; Fig. 4, No. 3 and 21; Col. 8, Lines 30-42); an inlet gas 
temperature sensor (Wakamoto; Fig. 4, No. 22; Col. 8, Lines 30-42) for sensing 
inlet gas temperature of exhaust gas upstream of the exhaust gas after-treatment 
device; first temperature estimating means (Wakamoto; Fig. 5, Steps 41-43; Col. 
8, Lines 51-65; Hasegawa; Col. 5, Lines 40-50; Seki; Col. 6, Line 64 - Col. 7, 
Line 2) for calculating first estimated central temperature of the exhaust gas 
after-treatment device from an output of the inlet gas temperature sensor with the 
use of a transfer function of a change in the temperature of the exhaust gas after- 
treatment device with respect to a change in the inlet gas temperature; a second 
temperature estimating means (Wakamoto; Fig. 5, Steps 41-43; Col. 8, Lines 51- 
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65; Hasegawa; CoL 5, Lines 40-50; Seki; Col. 6, Line 64 - Col. 7, Line 2) for 
calculating a second estimated central temperature of the exhaust gas after- 
treatment device from an output of the outlet gas temperature sensor with the 
use of an inverse transfer function of a change in the outlet gas temperature with 
respect to the change in the temperature of the exhaust gas after-treatment 
device; and state detecting means (Wakamoto; Fig. 4, No. 24; Fig. 5) for 
determining whether the exhaust gas after-treatment device is in a 
predetermined state, based on the first estimated central temperature calculated 
by the first temperature estimating means and the second estimated central 
temperature calculated by the second temperature estimating means. 

9. With regards to claim 10, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 6, as described above, and further comprising: a 
catalyst supported on a surface of the exhaust gas after-treatment device 
(Wakamoto; Fig. 4, No. 21; Col. 8, Lines 30-42), wherein the first estimated 
temperature of the exhaust gas after-treatment device is free from effect of 
reaction heat generated by the catalyst (Wakamoto; Fig. 4, No. 22), and the 
second estimated temperature of the exhaust gas after-treatment device reflects 
the effect of the reaction heat generated by the catalyst (Wakamoto; Fig. 4, No. 
23). 

10. With regards to claim 1 1 , the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 10, as described above, and further wherein the 
state detecting means includes degradation determining means for determining 
that the catalyst is degraded when a difference between the first estimated 
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temperature and the second estimated temperature is smaller than a 
predetermined value (Wakamoto; Fig. 5, Steps 1-49). 

1 1 . With regards to claim 14, the modified Wakamoto discloses the exhaust . 
gas cleaning system of claim 1, as described above, and further wherein the 
exhaust gas after-treatment device is a member or a combination of two or more 
members selected from the group consisting of a particulate filter with a catalyst, 
a particulate filter, an oxidation catalyst, a nitrogen oxide removal catalyst and a 
three-way catalyst (Wakamoto; Fig. 4, No. 3 and 21; Col. 8, Lines 30-42). 

12. With regards to claim 15, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 1, as described above, which contains all of the 
elements of claim 15, and the method to so perform is inherently included. 

13. With regards to claim 19, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 5, as described above, which contains all of the 
elements of claim 19, and the method to so perform is inherently included. 

14. With regards to claim 20, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 6, as described above, which contains all of the 
elements of claim 20, and the method to so perform is inherently included. 

15. Claims 2, 7, 16, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wakamoto as applied to claims 1, 6, 15, and 20 above, and 
further in view of Kawai et al. (U.S. Pat. No. 5,390,489). The modified Wakamoto 
discloses the exhaust gas cleaning system of claim 1 , as described above, but 
fails to specifically discuss the temperature estimating means using the inverse 
transfer function expressed with first-order lag and dead time. Kawai discloses 
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an air-fuel ratio control system for an internal combustion engine that uses a 
transfer function expressed with dead time and first-order lag to estimate an 
engine operating parameter (Kawai; Fig. 2; Col. 2, Lines 8-18). It would have 
been obvious to one having ordinary skill in the art at the time the invention was 
made to utilize the dead time and first-order lag expressions for the transfer 
function of Kawai in the Hasegawa system for the advantage of faster response 
(Kawai; Col. 1 Line 59 - Col. 2, Line 9). 

16. With regards to claim 7, the modified Wakamoto discloses the exhaust 
gas cleaning system of claim 6, as described above, and further wherein the first 
temperature estimating means uses the transfer function expressed with first- 
order lag and first dead time, and the second temperature estimating means 
uses the inverse transfer function expressed with first-order lag and second dead 
time (Kawai; Fig. 2; Col. 2, Lines 8-18). 

17. With regards to claim 16, the modified Wakamoto discloses the method of 
claim 15, as described above, and further wherein the inverse transfer function is 
expressed with first-order lag and dead time (Kawai; Col. 1 Line 59 - Col. 2, Line 
9)- 

18. With regards to claim 21, the modified Wakamoto discloses the method of 
claim 20, as described above, and further wherein the inverse transfer function is 
expressed with first-order lag and dead time, and the inverse transfer function is 
expressed with first-order lag and second dead time (Kawai; Col. 1 Line 59 - Col. 
2, Line 9). 
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19. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wakamoto as applied to claim 11 above, and further in view of Wada (U.S. Pub. 
No. 2002/0099494 A1). The modified Wakamoto discloses the exhaust gas 
cleaning system as in claim 1 1 , but fails to specifically discuss the state detecting 
means determining the predetermined value in accordance with an operating 
state of the engine. Wada discloses a catalyst deterioration detecting apparatus 
for an internal combustion engine that determines a predetermined value for use 
in catalyst deterioration detection based on engine operating conditions (Wada; 
Abstract). It would have been obvious to one having ordinary skill in the art at 
the time the invention was made to utilize engine operating condition based value 
as taught by Wada in the system of Hasegawa for the advantage of basing 
deterioration detection on an optimal value conformed to the operation state of 
the engine (Wada; Page 1, Paragraph 5). 

Allowable Subject Matter 

20. Claims 13, 17, 18, and 22-27 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

21 . Claim 3, 4, 8, and 9 are allowed. 

Response to Arguments 

22. Applicant's arguments with respect to claims 1, 2, 5, 6, 7, 10-12, 14, 15, 
16, 19, 20 and 21 have been considered but are moot in view of the new 
ground(s) of rejection. 
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Conclusion 

23. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of 
time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Loren C. Edwards whose telephone number 
is (571) 272-2756. The examiner can normally be reached on M-TH 5:30-4. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Thomas Denion can be reached on (571) 272-4859. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

Loren Edwards A 
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